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acetone), at nominal concentrations of 1.2,0.60,0.30, and 0.15 mg/L, were added to glass 
centrifuge tubes containing samples (8 g) of air-dried, sieved (2 mm) clay, sand, sandy 
loam, and Timmerman sandy loam soils; triplicate tubes were prepared for each soil 
typeltreatment rate combination (p. 17). The soil:solution slurries (1 :5, w:v) were 
mechanically shaken for 18 hours at 20 * 2 OC (pp. 13, 17). Control tubes without soil 
containing treated CaC1, solution were equilibrated along with the sample soil:solution 
slurries. Following the equilibration period, samples were centrifuged and the 
supernatant was decanted. Aliquots of the supernatant from each sample were analyzed 
for total radioactivity by LSC (pp. 14, 18); the detection limit was 0.58 pg1L (p. 15). 

For the desorption phase of the study, pesticide-free 0.01 M CaCI, solution (5 mL less 
than recovered in the adsorption phase) was added to the centrifuge tubes containing soil 
from the adsorption phase of the study (p. 25; see Comment #2). The samples were 
shaken for 48 hours and maintained as previously described. Following the equilibration 
period, samples were centrifuged and the supernatants were decanted. Aliquots of the 
supernatant from each sample were analyzed for total radioactivity by LSC. An 
additional desorption was conducted for the clay and sandy loam soils. Following the 
initial desorption phase, additional pesticide-free CaC1, solution was added to the two 
soils and the samples were shaken for 18 hours. Following the equilibration period, the 
samples were centrifuged and the supernatant was decanted. Aliquots of the supernatant 
were analyzed for radioactivity by LSC. The post-extracted clay and sandy loam soils 
were analyzed for total radioactivity by LSC following combustion. 

An independent stability test was conducted to determine if the parent compound was 
stable under test conditions (p. 15). Aliquots of 0.01 M CaC1, solution treated with 
uniformly phenyl ring-labeled ['4C]dichloroprop, at a nominal concentration of 1.20 
mg/L, were added to three glass centrifuge tubes containing samples of each soil. The 
soi1:solution slurries (1 :5, w:v) were mechanically shaken for 36 hours and the 
supernatant was decanted (p. 16). Aliquots of the supernatant were analyzed by reverse- 
phase HPLC (Metachem Spherisorb ODs-2 column) using a mobile phase gradient of 
0.1% trifluoroacetic acid (in reagent water):acetonitrile (60:40 to 40:60 to 0: 100, v:v) 
with radioactive flow detection; samples were co-chromatographed with nonradiolabeled 
reference standards (pp. 16, 17). The data indicated that the parent compound was stable; 
96.6-1 00% (based on individual replicates for all soils) of the recovered radioactivity was 
present as parent (Table 111, p. 3 1). 

DATA SUMMARY 

Uniformly phenyl ring-labeled ['4C]dichloroprop (radiochemical purity 98.3%), at 
nominal concentrations of 1.2, 0.60,0.30, and 0.15 mgIL, was studied in clay, sand, and 
two sandy loam soil:solution slurries (1 :5, w:v) that were equilibrated for 18 hours at 20 * 
2 "C. Freundlich K,,, values were 0.79 for the clay soil, 0.25 for the sand soil (see 



Comment #4), 1.7 for the sandy loam soil (3.5% o.m.), and 0.41 for Timmerman sandy 
loam soil (0.9% 0.m.; Tables V, VII, IX, XI, pp. 33, 35, 37,39); corresponding KO, values 
were 83.7, 32.7,8 1.5, and 78.2 mL/g. Respective 1/N values were 0.87,0.59,0.84, and 
0.9 1 for adsorption. The reviewer-calculated coefficient of determination (I.2) values for 
the relationships I&, vs. organic matter, K,, vs. pH and K,,, vs. clay content were 0.92, 
0.48 and 0.002, respectively. Freundlich K,,, values determined after a 48-hour 
equilibration period were 1.3 for the clay soil, 0.17 for the sand soil, 3.1 for the sandy 
loam soil, and 2.5 for Timmerman sandy loam soil (Tables VI, VIII, X, XII, pp. 34, 36, 
38,40); corresponding KO, values were 143,2 1.9, 149, and 474 mL/g. Respective 1 IN 
values were 0.59, 0.28,0.72, and 0.84 for desorption. 

During the 18-hour equilibration period, 13.7- 17.3% of the applied radioactivity was 
adsorbed to the clay soil (across all application levels), 4.1-9.7% was adsorbed to the sand 
soil, 25.0-32.4% was adsorbed to the sandy loam soil, and 6.9-9.4% was adsorbed to the 
Timmerman sandy loam soil (Table IV, p. 32). Following a single desorption, 5.8-36.6% 
of the previously adsorbed radioactivity was desorbed from the clay soil (across all 
application levels), 32.4-103% was desorbed fiom the sand soil, 18.7-32.9% was 
desorbed from the sandy loam soil, and 4.7-15.7% was desorbed from the Timrnerman 
sandy loam soil. 

The stability of the parent compound in the soi1:solution slurries following the adsorption 
and desorption phases was not confirmed; [14C]residues were not characterized (see 
Comment # 1). 

Material balances (based on LSC analysis of individual replicates) across all application 
rates were 97.1-1 04.4% for the Arkansas clay soil samples, 92.7-101% for the Georgia 
sand soil samples, 95.5-100% for the sandy loam soil samples, and 90.6-94.7% for the 
Timmerman sandy loam soil samples (Tables XIII-XVI, pp. 41 -44). 

COMMENTS 

1. It could not be confirmed that the parent compound was stable throughout the definitive 
study; ['4C]residues in the desorption supernatant were not characterized. Data fiom an 
independent stability study indicated that the parent compound was stable following a 36- 
hour adsorption period; 96.6-100% of the applied radioactivity was parent (Table 111, p. 
3 1). A desorption phase was not conducted in the independent stability study. 

2. For the desorption phase of the definitive study, the amount of pesticide-free 0.01 M 
CaC1, added to the soil remaining from the adsorption phase was 5 mL less than the 
volume decanted following the adsorption phase. The study author stated that the 
volumes added were inadvertently 5 mL less because the volume of the solution removed 
for analysis following the adsorption phase was accounted for (p. 25). 



3. The soil series names for three of the soils used in the study were not reported. 

4. Only three concentrations were used to plot the desorption isotherm for the sand soil 
(Figure 1 I ,  p. 56). The study author stated that the results from the highest concentration 
(1.2 mg/L) were omitted from regression analysis due to the low levels of residues 
calculated to be in the soil (p. 22). At least four concentrations are necessary to 
accurately determine Freundlich isotherms and k,,,,, values. 

5.  Method detection limits were reported for LSC analysis, but were not reported for HPLC 
analysis. Both limits of quantitation and detection should be reported to allow the 
reviewer to evaluate the adequacy of the test method for the determination of the test 
compound. 

6. It could not be determined whether one of the soils used in the study was the same type of 
soil used in the aerobic metabolism study. 

7. The study author did not indicate whether the definitive study was conducted in darkness; 
however, the test containers were placed in an environmental chamber (p. 13). The study 
author stated that the preliminary study was conducted in darkness. 

8. The study author stated that, after LSC analysis of the aqueous desorption solution, 
adequate material balances for the sand and Timmerman sandy loam soils was obtained; 
therefore, these soils were not cornbusted to determine bound residues (p. 18). 
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Table 1. Soil characteristics of Arkansas clay, Georgia sand, Sandy 
Loam and Timmerman sandy loam. 

Soil Characteristics (0 to 9 inches) Arkansas Georgia Sandy Loam Timrnerman 

Classification 
% Sand 
% Silt 
% Clay 

Clay 
16 
34 
50 

Sand 
92 
2 
6 

Sandy loam 
56 
36 
8 

Sandy loam 
66 
27 
7 

% Organic 
Matter 

% Organic 
Carbona 

Bulk Density 
(disturbed) glcc 

Cation Exchange 
Capacity (meq1100 g) 

Exchangeable 
Cations (ppm) 

Calcium 
Magnesium 
Sodium 
Potassium 
Hydrogen 

Field Moisture 
Capacity at 113 Bar (%) 

Soil analysis was performed by Agvise Laboratories, Northwood, North Dakota. 
a Calculated from % organic matter using the formula: % organic carbon = % organic matterll.7. (Black et a/., 
1965) 

Springborn Laboratories, Inc. 
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Table II. Measured concentrations of 2,4-DP-p concentrations during 
the preliminary (equilibrium determination) t es ta  

- - - - - 

Time Concentration Time Concentration 
(Hours) (mglL)b (Hours) (mgUb 

ARKANSAS GEORGIA 
5 1.09 5 1.13 

18' 1.04 18' 1.14 
24 1.05 24 1.09 

SANDY LOAM TIMMERMAN 

a Calculated values are based on unrounded data rather than the rounded numbers presented here. 
Apparent errors in calculation may result from using rounded values. 

b Initial concentration was 1.2 mg/L. 

c Time selected for equilibration of 2,4-DP-p with this soil. 

f *. ./ - - 
Springborn Laboratories, Inc. 
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Table Ill. Stability of 2,4-DP-p as determined by HPLC-RAM after 36 
hours of shaking. 

Sample % of Initial Measured Radioactivity 
ID Radioactivity in Aqueous Concentration Distribution 

Portiona (mglL)a (% Parent) 

Arkansas 
Clay 

Georgia 
Sand 

Sandy 
Loam 

Timmerman 
Sandy Loam 

Rep. 1 
Rep. 2 
Rep. 3 

- - p p  

Arkansas clay 

Georqia sand 

Rep. 1 91.1 
Rep. 2 91.5 
Rep. 3 94.2 

Sandv loam 

Rep. 1 73.8 
Rep. 2 70.7 
Rep. 3 72.7 

Rep. 1 
Rep. 2 
Rep. 3 

Timmerman sandv loam 

a Determined by Liquid Scintillation Counting (LSC). 

Determined by HPLC-RAM. Initial concentration prior to equilibration was 1.2 mgImL. 

Springborn Laboratories, Inc. 



Report No. 95-9-6099 Paae 32 

Table IV. Summary of mean adsorption and desorption results from 
isotherm tests for 2 , 4 - ~ ~ - p . = . ~  

Adsorption Desorption 
Soil-Less Aqueous Soil Aqueous Soil 
Control Conc.  con^.^ Conc. C O ~ C . ~  
(mglL) (mglL) (rnglkg) %Ads. (rnglL) (rnglkg) %Des. 

Arkansas clay 
1.22 1.05 0.835 13.7 0.178 0.560 33.2 

0.620 0.531 0.443 14.3 0.0947 0.283 36.6 
0.309 0.260 0.247 16.0 0.0410 0.192 22.0 
0.156 0.129 0.135 17.3 0.0161 0.127 5.78 

Georaia sand 
1.22 1.17 0.252 4.14 0.110 0.01 90 103 

0.620 0.579 0.207 6.67 0.0573 0.0790 61.8 
0.309 0.285 0.1 18 7.66 0.0280 0.0567 53.2 
0.156 0.141 0.076 9.74 0.0126 0.051 5 32.4 

Sandv loam 
1.22 0.912 1.52 25.0 0.21 2 1.02 32.9 

0.620 0.444 0.882 28.4 0.107 0.624 29.4 
0.309 0.217 0.462 29.9 0.0500 0.345 25.3 
0.156 0.105 0.253 32.4 0.0223 0.205 18.7 

Timrnerman sandv loam 
1.22 1.13 0.41 7 6.85 0.104 0.359 13.2 

0.620 0.562 0.290 9.35 0.0553 0.245 15.7 

0.309 0.283 0.130 8.41 0.0267 0.1 13 14.1 
0.156 0.143 0.0673 8.63 0.0124 0.0636 4.71 

a Calculated values are based on unrounded data rather than the rounded numbers presented here. 
Apparent errors in calculation may result from using rounded values. 

b Test solutions were prepared with theoretical concentrations of 1.20, 0.600, 0.300, and 0.1 50 mgIL. 
Measured solution concentrations (LSC) prior to addition to soil were 1.24, 0.628, 0.315, and 0.160 
mglL, repectively. 

C Calculated from aqueous concentration. 

Springborn Laboratories, Inc. 
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Table V. Measured aqueous concentrations, calculated so i l  concentra- 
tions and linear regression results for adsorption of 2,4-DP-p t o  
Arkansas Clay during isotherm testing 

Initial Measured Aqueous Calculated Soil 
Concentrationa Concentration Concentration 

Replicate 1 1.03 
Replicate 2 1.06 
Replicate 3 1.06 
Mean 1.05 
Standard Deviation 0.0130 

0.620 mg1L I LOG (Ce) 

Replicate 1 0.561 
Replicate 2 0.51 8 
Replicate 3 0.515 
Mean 0.531 
Standard Deviation 0.0257 

Replicate 1 0.265 
Replicate 2 0.253 
Replicate 3 0.261 
Mean 0.260 
Standard Deviation 0.0061 1 

LOG ICs) 

Replicate 1 0.130 0.130 
Replicate 2 0.130 0.130 
Replicate 3 0.127 0.144 
Mean 0.129 0.135 
Standard Deviation 0.00167 0.00837 

0.220 
0.280 
0.240 
0.247 
0.0306 

a Concentration in soil-less control 

Slope (l/n) 0.865 
Y-intercept (log K) -0.1 04 

Coefficient of Determination 0.999 
(3) 

n 1.16 
K 0.788 

Koc 83.7 
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Table VI. Measured aqueous concentrations, calculated soil concentra- 
tions and linear regression results for desorption of 2,4-DP-p 
from Arkansas clay during isotherm testing. 

Initial Measured Aqueous Calculated Soil 
Concentrationa Concentration Concentration 

(mglL) (mglL) (mglkg) 

1.22 mg1L 

Replicate 1 0.1 70 
Replicate 2 0.178 
Replicate 3 0.185 
Mean 0.178 
Standard Deviation 0.00751 

Replicate 1 0.0880 
Replicate 2 0.0980 
Replicate 3 0.0980 
Mean 0.0947 
Standard Deviation 0.00577 

LOG /Cd) 

Replicate 1 0.041 0 
Replicate 2 0.0440 
Replicate 3 0.0380 
Mean 0.0410 
Standard Deviation 0.00300 

Slope ( l l n )  0.590 
Y-intercept (log K) 0.128 

:oefficient of Determination 0.951 

n 1.70 
K' 1.34 

K'oc 143 

Replicate 1 0.01 54 0.126 
Replicate 2 0.0169 0.1 19 
Replicate 3 0.0159 0.1 36 
Mean 0.0161 0.127 
Standard Deviation 0.000764 0.00885 

a Concentration in soil-less control 

Springborn Laboratories, Inc. 
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Table VII. Measured aqueous concentrations, calculated soil concentra- 
tions and linear regression results for adsorption of 2,4-DP-p to 
Georgia sand during isotherm testing. 

lntial Measured Aqueous Calculated Soil 
Concentrationa Concentration Concentration 
(mglL) (mglL) (mglkgf 

Replicate 1 1.14 
Replicate 2 1.17 
Replicate 3 1.18 
Mean 1.17 
Standard Deviation 0.0202 

Replicate 1 0.578 
Replicate 2 0.578 
Replicate 3 0.580 
Mean 0.579 
Standard Deviation 0.001 15 

Replicate 1 0.283 
Replicate 2 0.282 
Replicate 3 0.291 
Mean 0.285 
Standard Deviation 0.00493 

LOG (Ce) Lou (Cs) 

Slope (lln) 0.589 
Y-intercept (log K) -0.602 

2oefficient of Determination 0.971 
(3) 

n 1.70 
K 0.250 

Koc 32.7 

Replicate 1 0.142 0.0700 
Replicate 2 0.140 0.0800 
Replicate 3 0.140 0.0780 
Mean 0.141 0.0760 
Standard Deviation 0.001 06 0.00529 

a Concentration in soil-less control 

Springborn Laboratories, inc. 
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Table VIII. Measured aqueous concentrations, calculated soi l  concentra- 
t ions and linear regression results for desorption of 2,4-DP-p 
f rom Georgia sand during isotherm testing. 

Initial 
- - -- 

~easu red  Aqueous Calculated Soil 
Concentrationa Concentration Concentration 

Replicate 1 0.1 10 
Replicate 2 0.109 
Replicate 3 0.1 12 
Mean 0.110 
Standard Deviation 0.001 53 

Replicate 1 0.0580 
Replicate 2 0.0570 
Replicate 3 0.0570 
Mean 0.0573 
Standard Deviation 0.000577 

0.309 mglL 

Replicate 1 0.0290 
Replicate 2 0.0280 
Replicate 3 0.0270 
Mean 0.0280 
Standard Deviation 0.001 

0.156 mglL 

LOG /Cd) 

Slope (Iln) 0.279 
Y-intercept (log K) -0.776 

Coefficient of Determination 0.888 

Replicate 1 0.01 30 0.0438 
Replicate 2 0.0125 0.0556 
Replicate 3 0.0122 0.0552 
Mean 0.0126 0.051 5 
Standard Deviation 0.000404 0.00672 

a Concentration in soil-less control. 
The results from this concentration were omitted from regression analysis because of the low calculated 
soil concentration. 
Value was excluded from calculation of mean. 

Springborn Laboratories, Inc. 
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Table IX. Measured aqueous concentrations, calculated soil concentra- 
tions and linear regression results for adsorption of 2,4-DP-p to 
Sandy loam during isotherm testing. 

lntial Measured Aqueous Calculated Soil 
Concentrationa Concentration Concentration 
(mglL) (mglL) (mglkg) 

1.21 6 mglL I I 
Replicate 1 0.928 
Replicate 2 0.91 3 
Replicate 3 0.896 
Mean 0.912 
Standard Deviation 0.01 60 

0.620 mglL I LOG (Ce) I 
Replicate 1 0.444 
Replicate 2 0.456 
Replicate 3 0.431 
Mean 0.444 
Standard Deviation 0.0125 

Replicate 1 0.219 
Replicate 2 0.218 
Replicate 3 0.21 3 
Mean 0.21 7 
Standard Deviation 0.00321 

0.156 mglL 

Slope (l ln) 0.838 
Y-intercept (log K) 0.225 

Coefficient of Determination 0.999 
($1 

n 1.19 
K 1.68 

Koc 81.5 

Replicate 1 0.106 0.250 
Replicate 2 NIA NIA 
Replicate 3 0.105 0.255 
Mean 0.105 0.253 
Standard Deviation 0.000778 0.00389 

a Concentration in soil-less control 

Springborn Laboratories, Inc. 1 
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Table X. Measured aqueous concentrations, calculated soi l  concentra- 
t ions and linear regression results for desorption of 2,4-DP-p 
f rom Sandy loam isotherm testing. 

Initial Measured Aqueous Calculated Soil 
Concentrationa Concentration Concentration 

(mglL) (mglL) (mglkg) 

1.216 mg1L 

Replicate 1 0.210 
Replicate 2 0.21 4 
Replicate 3 0.213 
Mean 0.212 
Standard Deviation 0.00208 

Replicate 1 0.117 
Replicate 2 0.102 
Replicate 3 0.101 
Mean 0.107 
Standard Deviation 0.00896 

Replicate 1 0.0520 
Replicate 2 0.0470 
Replicate 3 0.051 0 
Mean 0.0500 
Standard Deviation 0.00265 

LOG /Cd) 

Slope (l ln) 0.717 
Y-intercept (log K) 0.487 

Coefficient of Determination 0.999 

Replicate 1 0.021 1 0.208 
Replicate 2 NA N A 
Replicate 3 0.0234 0.203 
Mean 0.0223 0.205 
Standard Deviation 0.00163 0.00382 

a Concentration in soil-less control 

Springborn Laboratories, Inc. 
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Table XI. Measured aqueous concentrations, calculated soil concentra- 
tions and linear regression results for adsorption of 2,4-DP-p to 
Timmerman sandy loam during isotherm testing. 

lntial Measured Aqueous Calculated Soil 
Concentrationa Concentration Concentration 
(mglL) (mglL) (mglkg) 

1.22 mglL 

Replicate 1 1.12 
Replicate 2 1.14 
Replicate 3 1.14 
Mean 1.13 
Standard Deviation 0.0146 

Replicate 1 0.565 
Replicate 2 0.558 
Replicate 3 0.563 
Mean 0.562 
Standard Deviation 0.00361 

0.309 mglL 

Replicate 1 0.284 
Replicate 2 0.278 
Replicate 3 0.287 
Mean 0.283 
Standard Deviation 0.00458 

LOG [Ce) LOG (Cs) 

Slope (lln) 0.9075 
Y-intercept (log K) -0.383 

Coefficient of Determination 0.979 
(?) 

n 1.10 
K 0.414 

Koc 78.2 

Replicate 1 0.141 0.0750 
Replicate 2 0.146 0.0500 
Replicate 3 0.141 0.0770 
Mean 0.143 0.0673 
Standard Deviation 0.00301 0.01 50 

a Concentration in soil-less control 

Springborn Laboratories, Inc. 
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Table XII. Measured aqueous concentrations, calculated so i l  
concentrations and linear regression results fo r  
desorpt ion of 2,4-DP-p f rom Timmerman sandy loam 
dur ing isotherm testing. 

Initial Measured Aqueous Calculated Soil 
Concentrationa Concentration Concentration 

(mgiL) (mglL) (mglkg) 
I 

Replicate 1 0.113 
Replicate 2 0.106 
Replicate 3 0.0940 
Mean 0.104 
Standard Deviation 0.00961 

Replicate 1 
Replicate 2 
Replicate 3 
Mean 
Standard Deviation 

0.309 mglL 

Replicate 1 
Replicate 2 
Replicate 3 
Mean 
Standard Deviation 

0.156 mglL 

Replicate 1 0.01 14 0.0751 
Replicate 2 0.01 17 0.0506 
Replicate 3 0.0140 0.0650 
Mean 0.0124 0.0636 
Standard Deviation 0.00142 0.0123 

a Concentration in soil-less control 

U ~ . G I C , ~  LOG /Cd) 

Slope (lln) 0.839 
Y-intercept (log K) 0.399 

Coefficient of Determination 0.991 
($1 

Springborn Laboratories, Inc. 



Table XIII. Radioactive material balance for 2,4-DP-p using Arkansas clay. a 

DPMin Total DPM DPMin TotalDPM DPMin Total DPM 
Adsorption in Solution Desorption in Solution Extract Total DPM in Soil Total DPM 

Rep. (5 ml) Adsorptionb (5 ml) Desorptionb (5 ml)bs Extraction Burns Recovered % Recovery 

Initial concentration 1.22 mg1L (dpm 554000), based on soil-less control 

lnitial concentration 0.620 mg/L (dpm 282000), based on soil-less control 

lnitial concentration 0.309 mg/L (dpm 140000), based on soil-less control 

lnitial concentration 0.156 mglL (dpm 70800), based on soil-less control 

a Calculated values are based on unrounded data rather than the rounded numbers presented here. Apparent 

errors in calculation may result from using rounded values. 
Total volume in test system 40 mL 
In order to ensure that adequate material balance would be obtained in the clay soil, the soil was further extracted with 
0.01M CaCI, and the soil was subsequently cornbusted for [14C]residues 



Table XIV. Radioactive material balance for 2,4-DP-p using Georgia sand. a 

DPM in Total DPM DPM in Total DPM DPM in Total DPM 
Adsorption in Solution Desorption in Solution Extract Total DPM in Soil Total DPM 

Rep. (5 mi) Adsorption (5 ml) ~esorpt ion~ (5 mi) Extraction Burns Recovered % Recovery 

lnitial concentration 1.22 mg/L (dpm 554000), based on soil-less control 

lnitial concentration 0.620 mg/L (dpm 282000), based on soil-less control 

Initial concentration 0.309 mg/L (dpm 140000), based on soil-less control I 

Initial concentration 0.156 mg/L (dpm 70800), based on soil-less control 1 

a Calculated values are based on unrounded data rather than the rounded numbers presented here. Apparent 
errors in calculation may result from using rounded values. 
Total volume in test system 40 mL 

73 
P) 
m 
(D 

P 
h) 

NA Not applicable. The extraction and combustion steps were not performed with the Georgia sand soil since adequate material 
balance was obtained after the desorption step. 



Table XV. Radioactive material balance for 2,4-DP-p using Sandy loam. a 

DPM in Total DPM DPM in Total DPM DPM in Total DPM Total 
Adsorption in Solution Desorption in Solution Extract Total DPM in Soil DPM % 

Rep. (5 ml) Adsorptionb (5 ml) Desorptionb (5 ml)blc Extraction Burns Recovered Recovery 

lnitial concentration 1.22 mg1L (dprn 554000), based on soil-less control 

Initial concentration 0.620 mglL (dprn 282000), based on soil-less control 

Initial concentration 0.309 mg1L (dprn 140000), based on soil-less control 

initial concentration 0.156 mglL (dprn 70800), based on soil-less control 

1 6040 43500 1200 8610 384 2760 
2 NIA NIA NIA NIA NIA NIA 
3 5960 42900 1330 9580 381 2740 

70900 
NIA 

68400 

100 
NIA 
96.6 

a Calculated values are based on unrounded data rather than the rounded numbers presented here. Apparent 
errors in calculation may result from using rounded values. 
Total volume in test system 40 rnL 
In order to ensure that adequate material balance would be obtained in the sandy loam soil, the soil was further 
extracted with 0.01 M CaCI, and the soil was subsequently combusted for ['4C]residues. 



Table XVI. Radioactive material balance for 2,4-DP-p using Timmerman sandy loam. a 

DPM in Total DPM DPM in Total DPM DPM in Total DPM Total 
Adsorption in Solution Desorption in Solution Extract Total DPM in Soil DPM YO 

Rep. (5 ml) Adsorptionb (5 mi) Desorptionb (5 mi) Extraction Burns Recovered Recovery 

lnitial concentration 1.22 mglL (dpm 554000), based on soil-less control 

lnitial concentration 0.620 mg1L ( dpm 282000), based on soil-less control 

lnitial concentration 0.309 mg1L (dpm 140000), based on soil-less control 

lnitial concentration 0.156 mg1L (dprn 70800), based on soil-less control 

a Calculated values are based on unrounded data rather than the rounded numbers presented here. Apparent 
errors in calculation may result from using rounded values. 
Total volume in test system 40 mL 

NA Not applicable. The extraction and combustion steps were not performed with the Timmerman sandy loam soil since adequate 
material balance was obtained after the desorption step. 
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Figure I. Chemical structure of (R)-2-(2,4-Dichlorophenoxy)propionic 
acid-(phenyl-U-14C) (2,4-DP-p). 
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Figure 11. Adsorption and desorption isotherms of 2,4-DP-p in Georgia 
sand. 
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2.4.2 Test Conditions. The test containers used for this study consisted of 50-mL Pyrex@ 

glass centrifuge tubes with Teflo&lined caps. The amounts of soil and water used were selected 

so as to fill the test vessels completely to avoid possible volatilization of test material, Individual 

test containers were identified by project number, test material name, replicate number, test phase, 

and nominal concentration. All test containers were shaken on a Labline Orbital Shaker in an 

environ~nental chamber designed to malntain a constant temperature o f  20 k 2 O C .  

2.5 Calculation of Aqueous Concentrations 

The calculation used in determining the concentration of 14C-residues in the aqueous test 

I 
I effedie specific activity ef 14C-rnaterial x sample size I 

where 
Net dpm = disintegrations per minute calculated by the 

instniment after background subtraction and 
correction for counting efficiency 

I Sample size = Sample volume (L) I 
3.0 PRELIMINARY TEST 

3.1 Test Solution Preparation 

A 2,4-DP-p test solution was prepared for preliminary testing by combining 2.35 mL of the 

1.02 mglmL radiolabeled stock solution and diluting to 2000 mL with sterile 0.01 M CaCI? This 

produced a test solution with a theoretical concentration of 1.20 mg/L. Analysis of the solution in 

triplicate by liquid scintillation counting resulted In a measured concentration of 1.21 mglL. I 
3.2 Preliminary Test Procedure 

I Preliminary testing was performed to establish solution:soil ratios and equilibration times 

for the isotherm testing. Tssting was performed using the I .20 mg/L solution of 2,4-DP-p in 0.01 M I 







Three allquots of each soil (8 g dry weight) were placed in 50-1111 Pyrex@ glass centrifuge 

tubes with TeflomB-lined screw-caps. A 40-mL aliquot of the test solution was added to each tube, 

producing a 5:l solution:soil ratio. All tubes were shaken an a Labline Orbital Shaker (Model 3590) 

operating at approximately 125 rpm. After 36 hours of shaking, the tubes were removed and the 

aqueous phase separated, and the aqueous phase was analyzed by high performance liquid 

chromatogriiphy with radiometric detection (HPLC-RAM). Because a large proportion (70.7 to 

96.8%) of the test material was in the aqueous phase, the soil w a s  not analyzed. 

4.3 Stability Test Analysis i 

Aqueous samples were subjected to compound-specific analysis by HPLC-RAM for 

2,4-DP-p. Instrumentation consisted of a Waters 510 solvent pump, a Hewlett-Packard Model 

1050 autosampler and a Radiomatic Model A 280 radioisotope detector. 

The HPLC analysis was conducted using the following instrumental conditions: I 
Column: Metachem Sphensorb ODs-2. 250 rnm (length) x 4.6 rnm (I.D.), PS 

5 vm 
Mobile Phase: A: 0.1% trifiuoroacetic acid in reagent water 

0: acetonitrile 

20 60 40 Linear 
30 40 60 Linear 
31 0 100 Linear 
36 0 100 Linear 
37 60 40 Linear 







where: 



PROTOCOL DEVlATl ONS 

1. The protocol states in section 5.2 that all glassware and the 0.01 M CaCI, solution will be 

autoclaved prior to use to minimize the possibility of microbial degradation of the test 

material. For the preliminary phase of the test glassware was not autociaved but the 0.01M 

CaCI, solution was sterilized. For the remaining phases of the test the glassware and 

0.01 M CaCI, solution were sterilized by autoclave prior to use. 

2. The protocol states In sectlon 5.8, paragraph two. that a volume of 0.01M CaCI, solution 

(equal to the aqueous phase removed after the adsorption phase) is added to the soil. 

Inadvertently, for each soil type, the volumes added to each soil were 5 mL less than the 

volume recovered because the volume removed for analys is  after adsorption was not 

added. 

These deviations are not expected to alter the results of this study. 

SPRINGBORN LABORATORIES, INC. 
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Study Director 
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